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(57) Abstract: A styryl dye which has an ab- 
sorption peak at a wavelength not longer than 
400 nm and has sensitivity especially to laser 
light having a wavelength not longer than 450 
nm; a light absorber and an optical record- 
ing medium each containing the dye; and a 
process for producing a styryl dye through the 
step of reacting a quaternary ammonium salt 
of a nitrogenous heterocyclic compound hav- 
ing either of an active methyl group and an ac- 
tive methylene group with an aldehyde com- 
pound. 



800 



rmmmj 



^ WO 01/40382 Al lilftllM 



(57) m$3i 

lg 4 0 0 n mlUTICi»iRg*£*r I/. U It » H4 5 0 nmU 

o -rn a> & s ^ s m m m m it m <o m m & t > ^ - s a ig <t 7 t 



WO 01/40382 



PCT/JP00/08298 



1 

W 1 I 

x 9- y m 

5 £^#1? 
»*«« 

10 ^^.S-TWTB^ftOSJSfcfCftU. CD-R (ZJ^A^h^-f^^^ 

fUffl-r -5iiissi-?< y ) -^dvd-r (.risfjutfTst-Tjxz&mm 

W«m ft ISIS aft. ^Mf>$fel^2, 2, 
3, 3-f h57;^n-i - yn/w-;KaT, rT f pj tKiBt 

20 S£« UTlEtlJf &mi$L L£:&. IB. IS & if © & Sic «fc -5 fi # fi £. 

xffcissna. w«sm3t ten isiotoittSLt. SeUx^ 

^S^3t«:<i:<73^^^tlC«J:o T IE ii Jp Sg ft L ^ I * <!: l\ ? X j£ li & -5 t> 



WO 01/40382 PCT/JP00/08298 



tl £ J: ? IC ^> £: C £ # S> > ^l!Sffifc3tfEiti8te<7)±3in;:;S:yo^fc 

T(,NS^Sg<kroW5EI*. ±iL,T. «j*#<Z>jfc:^£5i?T<D 6 3 5 75 S 
6 5 0 n m J&» S 4 5 0 n mJaTCStl^tS C t IC J: o T. DVD- 
R IZ & 2> ft W % V <D & M & 4 . 7 G B^t> 1 5 GBJU±|C ig*?" 

>3£OSK©lfcil-C*ti(i6B#K^. J^am-^Utf^a^MOSSiSMT 
ttlCfflU e>tlTl\<5Wfi£fei!Hb£1$!lli, f0B £ Ay if tf&S 4 5 0 n m 

TU-5jgSg<t©^fflCJ^De>n^:OC<i:<i:J5:-5o 

#T # -5 # 3i IC g£ * . COSWOlSli. »S4 0 0 n mJUTCIfiiRS 
*£WU. ^JUttSlC (,\Tft:S 4 5 0 nmiUT<DBTSl3t£!iH 

w ic p£ ir -r 3 w«ife^<t^«j ii *<Dmm z a «*- a c t c* 
§g b£ © ?s 

^ VA&m (JUT. r^^'j;Ufe^j £n?fft-r<5„) I*. 2ft« 4 0 0 n m 
£IT IZt&i&MX&m U * ^ 4 0 0 n m ft i& CD r>I & ft & nM&i IZ 



WO 01/40382 



3 



PCT/JP00/08298 



m & 4 5 O n m T © ^ & ft £ II H ft IC1 R8 iR "T -5 t> © li . 5fc IE il $g {* IC 

U: fc (* £ n]" 8! US JR h ^ T & -5 . 

— »SC 1 : 

Ri 
I 

(<t>,— C = CH— <P 2 )Xn 

— Sfcit 1 icfc UT, R , (l^cJRK?-^. flt J» Sl^ <b 7k m S » 

7v;H. Aay>IXlJy7/I^it. R , tC (* 5 

0y x. * ;* f ;i/ S . if ;H. zfnzjum. v^n e;n. 

V7f sec-^^JUS. t e r t - y^iH, 'OfJH, 



WO 01/40382 




PCT/JP00/08298 



-fVO^JUS* **^>5^Ug, t e r t - 'Of JH)S if x- 
f/HiLTIi. « *. li . ;* h * -> § . x h * -> S . y □ ?K * -> S . -f 
y^O^+xl, 37 h + -> S > tert-^h + vSv 'O h * -> g . 
7iy*->ISi:i< > 7->;Hi LTIi, 00 7L (£ , /I^^S^i, 7 -b 5 1 

jus. yn\f^-jum. y ;n, tert-^7-uA>*» 'oy-r 

;U S > o - JH, m - h ;p 3f ;u S . p - h^*-f ^Ifti'tf, 

Anyviti.Tli. 0J . ~? )\,*um. fans, ^pti, 

i^JH. y □ tJUS <b* tf> 3® SI JlJli ^S6K-fb7h3ll». *h**>». x 
-tea 2 : 




WO 01/40382 PCT/JP00/08298 



10 



®0- 



i 

R 2 



-fiftxC 5 



oO- 



N + 

I 

R 2 



5 — 6 : 
-t&& 7 

H3C CH3 





* [I < 

I 

R 2 



— 8 : 

o- 



I 

R 2 



* U > 8f £: <h* tfi* £ £ . £: l/Tli. 00 A l£ . f «J i? > 91 . +-"J 



i 



WO 01/40382 




PCT/JP00/08298 



>m. *s >mtt£*<mif ens. mfrz^wm&vmmmi*. 

m*.l£* 7J^ni. ^ppI, 7P€I, 3 - Hlfti'roAP-yyi. 
x ^ * :> ® . -fV^QjK+xi, ^h + ->S. tert 

10 *^;ug. 7f^7$^;^-;n. y^pju 7 5 y * ju* - 

15 —Jim. jl h + *>*;utK - Jim. z/a ->^;utK^;us. 7-feh*i> 
MJ^;U*n7-tzh*->S. ^> V^^** x*^;i,g, 

$ e> tc « . - hng. y7;i, ^;u^+->s. :* * s & <tf * i x f* 

20 LTUTti J; 

tfiJAtf. ^^^S. i^Jl'S. 7PtJH, ^y7Pt;H, ^yyp 
^ - ^ S . i - y □ ^ - g % 2-7"n^z;n. 2 - y □ tf -jim. 

25 7fM. -fy^f^I. sec-3/^;i,g v tert-^^^S, 2 
~ ^^-^S> 2 -7^~ Jim. 1 , 3 - 7^vIZjH, /^>f JH, 



WO 01/40382 



PCT/JP00/08298 



--f-JH» ^ * •> S . V ^ * •> A> S & i: # m If £> ft -5 „ »f ^ * flt 

5 tl/Tli. 0fl x fi , 7 JU*nm. 5 nam. yntl, 3 - F S £: £* <75 
/\ □ y > « . * h * i> « , h'J7;^n> h + vi, x k * -> S . y □ 

* -> S . -< y y □ * -> g v y h * -> S . tert-yh + ->S. 
> v * * -> S » 7iy + ->Iftt'Ci-f JH. ;* h 4- -h JU 7f€ - ju 
m . F u 7 ;u ^ □ * k * > -h ;u 7te - )V S . ih + i/*;H-JH, 

y -f * -> S £ £* <d x ^ S . * ;u sK * -> S , )l * m , t Kn + 

*->U;H. ^ ->f-;H. o - ^ ;* ~ ;U . m-^>;;H, p - t? * - 
15 jus. ^-^^jusfeifco^SfiEK^kTKgis. 2-eys;;n. 2-*y 

•J;U«. 2-xh7tKPt7-JH. 2, 2 - 5^ ^ ? ;i/ - 1 , 3 - 
**V7> - 4 - >fjH. 1, 3 - 5?*+y7> - 2 - -f;n. 3, 5 

- if > 5 1 ;u - -r v * * -y- v - ji - 4 - -r )i s . 3 - e * y = ji s , e 

20 ;uSv i - ^ 5 1 ji> - 2 - t q v y-;n, 2 - ^ > y^r s ^y >j jum. 
5-^7->jh. > y h u 7 y - ;u - i - -r ;t/ s & £ o *f jr ji s w m 
if e n * . 

25 i^m. T'peju. f v y n tr ;us. y^^s. -<vy 

t^^S. sec-y^JUS. t e r t - 7f <tf <D 3® IB JJg J» 8e 



WO 01/40382 



8 



PCT/JP00/08298 



Sv ^h + yl. t e r t - yh + ylfti'Oi-fJl-S, >h + .>^j 
Mn/^a^h*-/*;^;;!,!, x h * -> a )l - ;u 

^>y^;u**>Sfci:tf)xx-^jug. 7i-;H, o-h^l, 
m-MJ^S, P-h'JJU. ty'J^S, >->5^US, o-**-;u 

*i*1Xlt«MLTHTti<. i*OHSItlTtt. «*tf. 

zfu\d)\,m. ^y^ntAI. * ^V^^M. s e c -y?- 

;us. tert-^jua, ^>5^us. vo^ug. 

tert-^>^-;u*. l - JH, 2 - > > 

h 'J :7;u*p* h*->g, xh*->g, ^ptH*->*. -fy^p 
* -> g . ^h*y5, t e r t g&t'OJISISx-^jpg, 

zhBil tF *;u*g, * JU* * -> g£: <t'#5M:f 6hj. 



WO 01/40382 



9 



PCT/JP00/08298 



->S(i. U >tS.iL<D**r Vit-£%lt1x.fo^TiS**V- 

^<<5i->. a^-r^>. x*-r*>. iaigstBg-f* is^^g-i' * >. 
ftyzvii'f*^. ^ >*: >x ju* >&>r * -ry * u>x;t,*> 

-f? * \s> i>^JVi^>^^{ *y . r> - h Jl> > X Jl> * 

h u /\p 7 )\,* jvwim* * — . t v ^ ^ 

7J *S V t5.E(Dm®L®L4*>. tSZlZlt. 7Vm. t'* 

ff 6 *l 3 . O f ft =6 . ;fi^4 0 0 nmJUTJCiSRiRS^^WL. 

4 0 0 nmftifiOpI^3t*H®fl*llZP>ftJR-r-5CD-C. »i»>.5>nH£3fc£RBiR 



WO 01/40382 





PCT/JP00/08298 



t z> *r m< t ^ # ib k t $ n * is # i? ic & t \ x ^ n ^ « <d m m & -r -a » 

'Jil'felronTt, iHSttlgtCfc UTjfcfl 4 5 0 nmBT 
© pT^3t*^Sfi*i icqfiiR-T -5 t> 4> . i: U to 1^ , «R @ * £> S ift S API T- »t 
pT*f!3fc£G&iK-r<5 «&7fc<»:LT&S4 5 0 nmCtTOl/- 

5 -y-'-it^ffl 0-5. ff!l*.|;f. ifcHift D V D - R £ £ © !§5 £ g * IE H & © 

<t^5* 1 : 




ft^iC 2 : 




10 



ft^jC 3 





PCT/JP00/08298 



-fb^xt 1 4 : 





10 



WO 01/40382 



8 



14 




WO 01/40382 




PCT/JP00/08298 



15 



it^ iC 2 3 : 




ffc^St 2 6 : 




C2 " 5 CI0 4 - 



WO 01/40382 PCT/JPOO/08298 

16 

ffc^xt 2 7 : 



QLch^chhQ. 



CH 3 



fb^it 2 8 



C^-CH=CH-^ ^ CHO 



CH 3 CH3SO4 




it ¥ iC 2 9 



Q--= 3 




it ¥ 5t 3 0 



a CH=CH-(\ /) — OH 

^"s COOH 



<fc ^ it 3 1 



• CIO* 
CaHg 4 




-CH=CH-<\ /) — OCH 



WO 01/40382 
<fc^xt 3 2 



17 



PCT/JP00/08298 




WO 01/40382 



ffc^it 3 7 : 



18 



PCT/JP00/08298 



C 2 H s O. 




CH 3 



CH=CI 




NO z 



it^lX. 3 8 



H 3 C 



3\ yOH 9 




5 ft 5* it 3 9 



H 3Q CH 3 




^ch=chhT} 



ch 3 r no 2 



fc^st 4 0 



H 3C jCH 




WO 01/40382 

fk*S4 i 



19 



PCT/JPOO/08298 



H3C CH3 




CH 3 



NO, 



<ws-, H3C w CN 



H9C4 ,cT Co -o 



C4H9 



NC CH, 



NO, 



ft ^ it 4 2 : 



H 3 C v .CH, 




ch=chhQ> 
CH3 bf7 0CH3 



5 it ^ xt 4 3 



H3C CH3 




OCH 3 



0 2 N 



1 



H 

N^CN 



NC^N \=< M ^ 
H NOj 



ffc^it 4 4 



H 3°v .CH 3 




CH=CH-^ ^ 



WO 01/40382 



{fc^xt 4 5 : 



PCT/JP00/08298 



20 



H 3 C V ,CH 3 




it¥3L 4 6 : 



H 3 Q .CH 3 




r cH=cH ^0 



N 
I 



^ // 

N0 2 



{t¥*L 4 7 



H 3 Q .CHo 




C,H 5 _ CI 
PF 6 



fb^iS 4 8 



"sQ ,CH 3 



QQ-ch=chhQ 



1 _ r 

C2H S 2PF 6 CaHs 



<t^SC4 9 : 



H 3p CH, 




ch=ch ^C^ 



21 



— CoH, 



2 n S 



WO 01/40382 



ft^SC 5 0 



21 



PCT/JP00/08298 





I 

c 2 h 5 cio7 



it^S. 5 1 
(C 2 H5) 2 NO. 



H 3 C v „CH 3 




CH=CH-6 \ 

r ^ 

C2Hs 2 c.o- 4 <*> 



{t¥i£ 5 2 



"sR .CH 3 

.^H=C>hQ 




^-CH=CH-{> 
N + N — * 

C2H4-O— C, °4" 
ft 5* it 5 4 : 

H3Q CH 




SCN 



CH 3 



WO 01/40382 



it ^ fC 5 5 : 



PCT/JP00/08298 



22 



CH 2 CH=CH 2 ClOj 




ik^it 5 6 




C 4H 9 CI0 4 



it ¥ It 5 7 




"sR „CH 3 

1 _ 

C4H9 2CI0 4 CaHg 



Yt^lt 5 8 




C4H9 2CI0 4 CH 3 



ffc^xt 5 9 



H 3<\ ^CH 3 

C4H9 2CI07 CH 3 




PCT/JPOO/08298 



5 m-r ^%mmnmmit^^i(ommiskT >^ — o a jg £ 7 ^ 5 s t Mt^ta 

10 -«3t 9 : 

Ri 
I 

<»,— CH 2 

— )&3t 1 0 : 
<t>2— CHO 



N, N - J** ^;P7 - rj > % N , N - y I f Jl- 7 - U > v N - > tT 



WO 01/40382 




PCT/JP00/08298 



p u h >i3.£<o*&mte.<tfsm. fin, vtL&. mm. * * > *)i,x>m. 
P -h;ux>x;p*>B^ mm. m^mm. m7k7n tz* >m. h y ? 
;u*pgf&. h y 7 * p mt^i&K &itr ji s. — 

oa. *g<tffita» mt&<tm. wt&it^* £<dji,<< xmrntstozm 

j§ 3J <h b t (i * GHAtf. ^ > ^ > . 'v + . -> ^ p 'v * u- > , 

^PP^Jl-A, 1, 2-> ; ^PPX*>. 1, 2 - yyotX^V, h 

io y^ppx^u>. j- h^^nnx^u>. ^nn^>if>. ^p^e^ 

> -K > , a-v^PP^>i*>fc<!£©/\P>7*>fl:!8i. * * s — )l. 

i-^n/w-jk 2-^n/u-;k }-7*s-ju. i- 
7 * J — JU . 4 V 73- )\,7 )li — )\, . ^ v 1 > 3- )l T ;U p — ;i/ % -> ^ p 

's * -if / - x^u>^y=i-;u. ^atfi/>^ija-;k 2 - > h 
15 * x * y - ;k 2-xh + ->x^y — 7 x y - ju* ^vy^jji 
p - ^ . f l/'Z-ik yif U>^ija-Jk hUif I/>^"JD-Jk 
^UtU>^i'©7Jl/a-JkS&tf7i^-;klS. ylf ;H-r;k 

-r v7u t'jn-x;k xh7th'P77>, rh7t Kat:7>. 

1. 4 - 7 - V - ;U , 1, 2-v>h*->X^>, ylf 

20 is>tf*J 3-^y^rJkI-fJk 5? p *>;U- 1 8 - O =? O > 

- 6 . > 5 1 )V tf h - ;U , x Jt/ a ;U t* h - )l tS. E <D x - t- Jl> 3S . 7 
)V7 )\,. T M \*> . x^^^^^-y-KV. v^P^ + l*- / 

^ptT5i->K. siifjk K87?;k k^x^i^>. KKypei^ 

25 >. *AA7SH, N - >T-;^;kA7S K. N, H - is * =j- )\, i*. A 
7$h', N->f^7th7ih'. N , N-v> 7 Jk7t h7S H. ^ 



WO 01/40382 



25 



PCT/JP00/08298 



th-h'J^, ^ p tr * =. h U „ ^ -> y - h u ji % ^ > »y — K 'J ;u 
13.E<D- h 'JAH. - > . - hP^>-tr>^:<t*cO - h P <b £ & . 

v > ^Jix Jl** > K . x;u*^ >;£ if o^-REft^^ tK £ £ W m ( f €> 

i§8J£ffi U — tele. jgSJ tf>M#£. < fcs <hSJ£<D8)^#fiT 

4> & < £: 5 £ . fcJ — lc *D 1ft • H# f -5 © # ffl it lz tz z> Tz V » 

±#<0 1 0 O^ST. ii^, 57^15 0 fifl5®i IC t 5 ©#1$ L 
10 IS 5ft <b ^1$5tf>il SI 3iM* IC cfc <5 *i £ fc. SJCSli l OttlDJUft. 

0. 5Bl5HHTlgt5. SJ&OilfTli. 0flx.cf. ^/I^P 
7h^77^-, *^^a7h^77^-, i^ilfcf** P ^? h 37 w 

fee. «BfCJ£i;T. S^ig^1*l<D $ ii^©*f-f * >3S&£JfcC:tt 

*. fc*stij*«fc*.5*6 0T*sn***-y^feji5tt. nfnt. »r 

ttjg* <lg$4. MUk. MISS. Iff P7 *^A^P-7h^ 



WO 01/40382 



26 



PCT/JPOO/08298 



«fc o Tig IS LTfc < OSilfUU, 

iu t © l/ - if - 3t * m i\ 3t ie ii & * <d ie m m & m & * * rz et> <d » *4 £ 
jta. ffisitfl. STsnjftjtaK ^saxy. sb£*k aftig, jssssjjs: 

m &Tf*«-r* c §c coswicis^f- y fe ^ <z> 



WO 01/40382 




PCT/JPOO/08298 



tt&m. mm. ™mm±m. ftwistem. f&=F&m±t?\* or m m & a z i 

..7^ 5 = 9 A. IS, -yfjl,. « % ^ □ A^t*05^JI*K & 

10 5LMi. ifi.ffl©fr&^£3* /little .t^iEgiS^Sitdgltli^^jS 

1*1/. 5tSM-rS^Anf*UTH<b$1±«C < i:IC«fcoTS^^'s®g-r 
•5 « fl if £ J* "T -5 . t<D'lk. &m ICJ£ tT. ±j£© cfc 5 M UTIBS1J1* 

15 sft/i&tf «tiJi£raji£ u;t-*t©gts£. w^tf. s^sk mm->- 

CO§l^fc:«tS^5 L 'JJUfe^<«:$fi^-ti:TffllN-5fl!i<DWfilfem<b^1«l < h 

&mW L,m* tiOT th 3 y . *5fCS&JRg#7S:i> 0 »t;&><3 WSBfeSHb^- 
^ > SIU h'J^fVl. f h7>f >H. ^ > * > > SI. '\*t*->^ 
> St . ^7**3 L >Si;5<h'©;tfy*^>S!l©ffiSi8ic{i«g£i xi* *g » 

25 Wt5C<t*5, 5 I WC PI D S & -5 -f S ^ 1/ L> ^ 



WO 01/40382 




PCT/JP00/08298 



;n^. e u y * * y - a -^-7 h*** y-;u^. js-;*-? 

— JVM, a - -)- 7 h \s 1- "J - * )3-t7htl/t > ;-^§, 5^7 

-t7hf7 i ;-^ > £ — 7 h?7!/-jn, ^ ;u ^ v J > n , "t" 

^ 5 y — ;u ^ » ^ > y ^ ^ y - ;u ^ . « - 7 h t a? ^ y - ji> m » 0 
-t;^^? 1 ;-;^. £ e icii . 7- ^ >j -y > ss » 7" > h ^ -t 
-fy*y»j>«. -r v e n - ;m » << $. # s v >m % 

- *-y- >t- tti/u > jg , *y**y>sr 

V-frM* MJ7y>§, t7fUi»|. tf^^v?> 

^> t7v>s, e ^ y - ;m . f 5 y u >m. e ^ y y >* > si . e ^ 
y □ > st > tf ^ t: 1 J -y > ^ . ti v y is > fm . t'jsy^s. try 
'J ^ a n . e n 'j -y > jg , t:av>m. en-;u« % ^ x ^ y > n . 7 

x*->MJ5>>*. 7it>H/>S, 7i^>hPiJ>l, 7 2 ^ is 

>Ms y y is>m. 7 ^ir>m. 7 ^ >m. y u > *§ . ^ > -t: > *i . 

'o^ + tyvs, ^ > y t ^ > Jl . ^E^tKUVH. □ ^ - > fig & £ 



WO 01/40382 



29 



PCT/JP00/08298 



>&m. *-*>T>&m> * * -y- ^ > fe m . ^7->>m. j-^-^>-j 
= ;i^t^>£. t7h*;>i, tp>f>l. 7 * n ->7^>m> 

O^S 8 5 0 nm IZ SS iR « *: €: ft -5 <b 0) fttag U 
SBTtli&MSJ <h L T li x zhP7y7iZA7;>, -hO 

> . - h □ v 7 i y - jk -hpvt7 h-j^ifozhnv 

ittsfyt « t7 [2 "-^PP-3-^h + ->-4 - (2->h + *>X 
h*->) yf*^>vJH ^y>r;U (fSffi^g IfNKX-l 1 9 9 J, flcit 

<D T & »J . t$ (C H £ L O © (i 8$ ¥ 1 1 - 1 6 3 0 3 6 f ^fflf ( §6 W 

<B € f* I" * ;u ^ -jf > £/i & ft: j ) iz&i7ri z tilt* ju +f > iz & v & 5 
its. Sift. aA^h, tfc. g|. /t ^ i> o A ti Z 



WO 01/40382 




PCT/JP00/08298 



30 



M £ L < (i . 0. l7^Ml^E;K^I5llTi!ini^U«:^e#Wl±L«>5. ts. 
fc. iS* 3t ek M li » iJf L,t). COKWO^^'J^Ufe^^^SbJlL^ 
5 #J 11 0Mfc ^ & T & -3 # S li # < , i-glciE DT. iSi:cD^^--y--«i:. 
00 X li . 5 1 * > . y ^ 3 > » 7^S-5 Afit'CTJl'^ + •> K X li •> 7 
U— &<5U(i. *JUtf — JMfc^l&Xls t K P*->{b£-1&£iE&?- 

53f 1 " 1 9 3 5 5 ^£$8. $#$¥5-1 3 904 3^&fg. 3$ Ki ¥ 9 
10 -3234 7 8 ^£fg. *f §8 ¥ 1 0-6 6 5 1 m&mti: d izmm $ tltc 
W3ttt?fce<IE**r«iaffl©7l/3R. fc:* 7 i = ;u v ^ * - > 7i 

frtbo&m&miz'bmzftimwtii^. i/t*?T. c a> % hic £ « % e 
n«tt<z> Pistes. -3 xii. mxn. fttzm&i*<Dftmizmm <* tis t f 
ftsutt. *c>-t*>. * •> \s £<D&nt*.mm. m 

20 ig-ftEiig. ^pp*jpa. 1, 2 - y^ppi^>. i, 2 - y^nt 

I * > » h U^POIf f h7^DPXf £ □ □ > if > . 

^DfOlfJ/. a-y^aP^>t>fi£(OAO^>{b^, ;* * y - 

^ . i^/-Jk ^aA/-;k < yyp/w-;k 2 , 2 , 2-MJ 
■p )V*ujl* ; - 7 * y -;\, s ^ y z? ■? / - )\,. 4 % j s 
25 iszn^ + y-s-ji,* if ^Ptruy^yzi-jK 2 



WO 01/40382 




PCT/JP00/08298 



V 3? □ tf x - ^ ;U . xh7t^P77>. fh7tHPe5>. 1 , 
5 4 "if > . 7 — V - ;U . 1, 2 - y^ h + ->I^>, \s *s 2 U *\ 

+ ->;U-1 8 - ^ ^ 9 > - 6. >f A*jnf h-;k x ?- ;b *> ji, g h - 
;i/&t'©i-f Ji/JS. ^ ;u ^ ^ - ;u. 7 -fe h > , 1, 3--/7t?^7 

x 3^1, . itK^^^U* Kli^L/V, K « ^ n K > . ilhU/f * 
10 £: <!: <E> x -r- ;P 31 . *^A7S K, n ->f ji/^;i,A7 5 K. n, n - 
^>^**A7SH. N->5 L ^7t H7S K. N , N - > ^ 7 
t h7S H , ^*»>fjH«ihiJ7SHtt£07SKa. 7th-h 

y ;u , y □ e :* - h u . :* * *> y - h y ;u <t* © = h u ju m . — h □ 
> ^ > . — hP'O ©-^pft^i&K if i/>y7i>, e y 

v?;*^;u K . *;u*^ >ts. <t' a> ^ «s {b ^ *fc £ it ctbtTzr 

20 v;ut\ i^^tpy^?. v7t h >7)\,z> - frizz <7>m?£ i\«r 
*issuitfi'\i$ Lit. fixoisa^mnu^ U « EttAI 

25 xf jptP7Ji/^«i'©tovjP7S. $e>ic. y7t h -ju 



WO 01/40382 




PCT/JPOO/08298 



5 mm&. y * h^'jv-a (2 p&k m^it-^mmm. iti£<t-i*i& 

IC«fc U ®l:<3$m£g$£fl!i£|cJS DT. «A.tf» Ig 12cm. 
J¥£0. IJill. 2 m mO^-f * ^ # ICfiJtJB U . C ft £ JH « T ffll \ £ 
*^ £>-5lWi. tt^*>- h^Sfttai: iz* y ilB^tiTJi! U*. £ 
firoW^il/Tli. Ig 3 5 0 ni8 0 0 nm(9iS 

10 T80Xfil±, « * L< tt . 9 0%m±(D3tSiS^«:Wr-2> i foO-C*ft 
(2. SSI. ttHttHfefclA. fl* LTIi. #5*. 

■Ir 5 £ y * 03 (5 JflMC » #'J7^«Jl/-t'. i$ x ) )V * -9 $ 'J U — h. 

15 k. u * > . # n x — ;p * * > . ^uzuiz-h, * u * — 
U7*>. > ^ ^ u \s- v^msm. 5*7 v — is > 

20 £>ft. 51^. ^U^-TK^-h^-^T^'J^^OD'feO^^ffl^ftS. :/ 

cague. T&ttfc^oTia^icftjEBia&ufco!)©. v n # 0 . 3^10. 

8 Am©i5iC^5 c k5 IC. SSA^S 0^1 1 5 0 nmCDiSHIC 

25 fc-5«t 5 CtSO^lS L, l\. 



WO 01/40382 




PCT/JP00/08298 



mt&feftl iZtS If -5 iSS 0 . 5^15% (w/w) <D?§&{Z LT. 

0^1 1 , 0 0 0 nm, 1JKIJ. 5 0 7^13 0 
0 n mlc;S:£«fc ? icgtS^i^- icMflJ $ n -5, . 5§j8£>^flj icSfcS T . 

5 «SltttJ:< > T?llO«fitU« ( fly*!*, w^y^-giflt, ^ 

jsst^D-^, -tz ;u o — ^ „ mw.ii Jin — * % >^nt:^->K 

10 ^-^K-fe^P-^^ifO-fe^P-^X^^JUfS. /fJl/t^P-^, x 

^ju-fcfrn-x. ^nt;i/t^n-7. :7 f 1 ;nr ^ p - * & £ <d -t ;u p 
-*x--r;psu #y**-u>. Ttfyigfbt'xA^ ^UStlt'.-ik # 

i£V \d — )\,7 )ln-)l. 7t5 U t*x;p e P 'J K <*fo bf ^:;u«ifl&. 
15 U>-^ r ^> f x>ii^'J^ , -.^5 L U>-T^UP-hU;Uzi^u-7 — % 

/f;M^^U l/-h. ^'J^fJl/T^'Jlz-h. # 'J 7 * 'J U — h . 

m<do. o i j^s i oigffluens. 

25 f=J:3 D v d - Rfc£©K«ft3fcEtt*ttiJ. « A I* , W fe isS X (i # 51 
felStTSSt^l nNS. GaNl, I nGaNi, InAIGaN^. 



WO 01/40382 




PCT/JP00/O8298 



I nGaNAs^. B I n N ^. I nGaNP^. I nP^» G a P 
GaAs P^. S i Cm<D¥ \s fc-SlMi. ^fe^T 

sits. mxn. a i g a a s moz-mtt-u-y -m^^m — Wimm 
&*kmm&WitfTtzZ'ftmmmm \z j:*;*^ 4 5 o n mia 

5 T(DU-1f-3t. £ U *>(t. iftS 3 5 0 ^S4 5 0 n m 0) Is - +f - ft £ 

- If - 3t £ -5 ,, § iA , MlROJS© IZ-DI\TM Xti* C 

— fl£ tt) IZ « . 5mW«:_t|HjSaj^. ii^^ 1 0 5 O m WfDgiTf 
15 ^9lli5mWJUT©tU^. 0. 1 ^15 mWflDlEiTJD 

m<UXs COflWlC «fc SftiESlJSH* IZfclNTI*. 3Sl%g 4 5 0 n 
20 m£JLT<D\s-1f-m?-&m^%ZL£lZJ:-3-C. gtfrCDDVD-RlCfcl* 
•5 0 . 7 4 Mm^T05 h7y^h"7f T*. 0. 4/zm/'tryh i £Tlal 

fztf ■? T . mxii* SSI 2 cmOlfi^fflUSHtlCli. ^ rr <75 D V 
D - R rc2fiJtT'# K-i^UOiEgSidU. 7GB$g 

25 fcfclx.. Bl&tfWPlf ai^^Stt-r- U t ^ a > M 05 H K T fa 2 1$ 



WO 01/40382 



35 



PCT/JP00/08298 



tb T m & & izm £ & tb & (D T' . 3tS. 7-^Stfa>t2- # --?n# 

5 iil/TIi, 3SaS:-±*(;:fc(*5Si^-±*0n5. mm. • 

wTJIIftttU 7/t?a7A-H. ftftttAttB. Ifc S K it a BESfclgL 

iess. s^sa • mum m. *&®mm* xmm&mtzi:. si it c & i* a s 
nm. m^m. &jt. isishttmm* m&mmm. /t-^u^h. * >t 

ifi^icisrtsis^itaj, nasi otitis. £ttit$EL mmm. mm -mttm 
gmm&m* ±mmmmm. ^m-n^i:. ^Miztsit^^ttmm. 

& It it ¥4. S/rE!l • $ta£1f 18, gJ^S, i§ y ;* h » S-B$ IS • 
JStB • ft ft • fffgnTffB. 31 iS « ^ # £\ • jHftlc&(*S1feft 

15 nr«k gagggjmiB. *&b. *i!iiisiw«i. «rn*aieiii«. u-*astt». 

£4±1fffik SAIHtR. *3lfcflt*fc£\ • JfXfcfclt* 

g Snz fc (* -5 * *f . SI •i(J)77^Jk EftHfiBB&:£. fi • ^B 

ttlz fcltS^** RBI. t*Wfflg£k • Wft 

20 flFf(Cfc(t-5^?il5lil3t. ^ # 12 ii . 5fl5tE?8. ffiSS-r-^. 3t St & 3t fflf 

COx7^fit'. IflRCfcttSB*^-*. BX. 45fF£?8. 

0. ^-^BStfriEii. ffiS? r -OUS: if, a»i:6U4flil4i'. «B 

B3tl=fe ft *ftiSJ11i$8fc £\ v * = • & J£ ic fc 

25 vz&ttttimyKD* * mm • mmmm. x^yr^ju. 



WO 01/40382 




PCT/JP00/08298 



it Eft • j-niltfMK JiSt77-<JK (iKH. S-S^li • JBtii • ft ft • 

pjmm* unmrn, 'jk&mmtzz&mtf ens. <ty*>w-. i@0»§ 

#&«><5> d©3S(E0>3tfS&«f*te. IE a Iff ««t«K2 tlfz U iH**tiT 
5 B*0. ttfllffi. JftSI^JS: £©«*-5-T 7"^ U - i: l/Tl«)TtfflTJ& 

10 t5i/-f-f^^). dat (ras-^-y^fUffl-r-sit ssiESiv':*^ 

A). CD-ROM (SWt^h^-fX^^flJffl-rS^lRiSfflpttyK 

dvd-rom(t x^il/t'f^f^x^^fiJffltSimifffl^tij). 

DVD-RAM < X * Jl/ t* 5^ * 7 s -C * * &mmT bT^^MSR^ 

'J K ^S^JUM* MB. a>ti-^-^57-f 7^. ttJKIfe. & 

U ± fc £ I x X tt . Z(0&Wlz J: Zlti&iRm<D ft fd.$Mi1&to(D ft mizis It 
20 5fflltl/T, «j*3t <£: LXitt* 4 5 0 n mWT© U — If — **IB (,\ 3 

ISii BE # <£> # I? (C l\ X , C<D^B^O3ti»JRSij0!)ffl^(i»f^Sii;SBg5t 
ISIIiSttfc'ttXte/S: < * CD-R-^DVD-R^i'ODmftODJtiElifiEf*; 
IC O X . flSJ^Iiv ^ 6 3 5 ^S 6 5 0 nmXtt7 7 5 75 M 7 9 5 n 
25 m© If- #^ *«fefc*fc^#|© 1 X 12 *g » <h ffl £ 



WO 01/40382 



37 



PCT/JPOO/08298 



mm u tc y mm? z tz #> <d& m t u t t> w m tz m <s c t &-c & z> . ^ 

fc. §&tt<!:LT;K:g4 5 0 nmJUTCDU-+f-3t£ffiu-5*i*S7X&tt 
5 § 6 3 5 ^1 6 5 0 nmXtt7 7 5 7 9 5 nmO U — If — 5t ^ 

iRi^^WU. 4 0 0 nmtfi5L<D»imi?t%nm&)lZWlW.-f2>izl\Z>te.m 

lamz. mz.i£. Gm&m<t&to<oftv&wiztt?&miz £z>¥£&mtm 

S6C. C IS SB £> * ^ U ^ fe ^ li j& S 4 0 0 nmlUTJCGftJR^^^: 
IL. 4 0 0 nmf=tifi©pT^3t$:|IHfi*J(CPfiiR-r-5C<i:^e>. 

20 mtziuxx. mxu. wsvtit'£Vi£-5jm9t \zmx-rz c «t ic«t ^ ti 

^3-&£;S:«><&$**4. *l^m;fc£itS 'J V ^ ^ 7 -f 

fcfctt-S L'-if-ftffliaiH* seicii. If «©2c*4£sfefe-r <5 fztbcott 
LT tg»TffflT«5. £ . C 0) 3g W 0 3fc Bft iR &l £ > « £ (Z ft 



WO 01/40382 




PCT/JP00/08298 



^ ^ u — > > -> * y ^ - * ©n/u. ^^j. flia. ft s im *fe . ft a * a - , 
ft a is * - y » m ft a > tt» tt a a - . ^ ^ ^ 3 > , h . ^> - ^ 

tz zo&mms'n. Kto^stJu nt <z> a si . ia%. ast. ^ . /t ^ v 

Sf^yi/-, m^f£5t-5=^ ^yi/-. y5X7f-f * :/ U - 7£ £" £ 

if W\' -f if - . pet* UK RS>j8J«* t"-^A^7. S# 

*** 3t^ffl«, IZ ffl -5 <h £ fc > ±^l^>4e3S(Cfc(t-5i««3t 

T £ -5 ?£: (* T li £: < . t&l S <P 35 . 61. EL£J&<i:£g*.7tiJ» MA» 
tfi £ <5 . 

ttT. C <D 3g W © It fiB <Z> !g ic O £ , HiSt^J icS-^^TUtB^-r 

20 

HffiW 1 : :* ?- U X 

s § ts fc 2 , 3, 4-h'j^5 L ;i'5 1 7V'j'>A = 7-r5t-^>rK4g. 

£ > 0 . 6 m I £ <!: U . J$ U £ # 6 8 0 °C TM B$ PdJ £ 5 Jt & . £ 



WO 01/40382 




PCT/JP00/08298 



C5, C <D & H © It >5 IJ 2 6 1 ^1 2 6 3 tTifcofc. 

HfiSffil 2 : XT 'J Jls&M 

£ ffc § 3§ 1C 1 , 2, 3, 3-fh7>f;l<-3H-'f>Kl/-OA = 
h'/l'-Mg. 3 - z ha^>X7Jl-f t h* 3 g. X^y-;U4 0m 
10 IR^h l Jl?;i'7i>2m I ^iU, ii^l/ftd«b8 0tT1 I^HS 

jes $ tt £ & > siss^^^/ssuu. in & u fzmm §k & mm l tz . z:a>m 
u ;ifel©tSfe8§*« 3 . 4 gf^tifc. red: y ufe £ z. 

15 5. Z©eS©|tjSli 2 3 3 TCTfcot. 
Hfflg^J 3 : u 

20 KJBSBC1, 2 'J'JA = 7'f^^'r K 5 g. 2-* 

;U5;UtfUv>2. 2 g . X^y-Jl,2 Om I SOtSSIflDt^'J 
£*J. Lfc# £ 8 0 1CT7 2 0 #Bfix6S SJes^tt^^Jl 

25 &JK4>&ftfe£BAf 1 - 3g»6ht. fiacJ:»JI8Hti:5 ( C 

<D£H©li£li 1 9 9 JbS. 2 0 01C-C*o/S:. 



WO 01/40382 




PCT/JP00/08298 



U^fel©gifeSi««0. 8 g?#e>n^:o ?g ;£ fC <fc y ;IJ| ^ U <t C 3 . 
10 COg a B fl rolljSli 2 2 2 ^1 2 2 3 tT£?fc. 

HSS0« 5 : 7.5- y jufeiit 

R j£ § SS IC 1 , 3 - X ^ - 2 - ^^JU- 5 , 
-fS^'y'J DA = hvU- h 3 g, 4-zhP^>X7Af tHl. 1 
15 g. I^/-JH 2ml S^t^ijy>0. 2 4m I ^iU, gjfl.fi 

H£iiSxL£:. c Officii £ ;* * y -Jl'/TKiSjg'viPSijSJS U . at Si,. 
jJS £ M fa OTIS^If "VHskW b fclfe: L Jt £ d -5 . ft^5C2 3T 

20 Ufzt^Z. w©e H B a 0i*J#.li 2 8 7 7^12 9 OtTft^fc, 

25 T. t^-rtl*, Hffiffl 1 ftSXttffl 5 (D?j;£ IZ «fc -3 a> . feSlW** tn 



WO 01/40382 



# 



41 




PCT/JP00/08298 



fc^it 8 . fc^it 9 . ft^it 1 9 . <t^it 2 3 , <t¥iSl 3 4 . it ¥ at 
36. ffc^it 3 8 , ft^it 4 0 S^<t^it 4 4 TISi 3 tl -5 CO^i®^ 
5 5 1 U ;U ^ (c -3 # , SiilCl/fc^oT. - JU^SSJBL7t:<!:#<D«>r 

Z^ti^tiMfcLtz. Wri UT * <k 3* it 6 l T^Sti-S^flKDSi^'fb^ 

h fr&'zn^timm.utc. t&m&mi izmv>z titi:, ft ^ it 8, -ft 

fc^it 6 1 : 




WO 01/40382 




PCT/JP00/08298 



m 1 : 





(nm) 


m # 


Si 




it^-^ 8 


354 


354 




-fb^zS 9 


350 


368 




19 


359 


366 




IK^F^ 23 


334 


346 




34 


364 


376 




flS^zt 36 


346 


357 




38 


375 


430 






371 


383 




44 


372 


405 




61 


550 


542, 574 


n m 



z'j*to<D&m<t&®i*®fcVimizisi\T *>mm&.miztsi\T *> 4 o o n 

#^lCfcOT«b^J@i:|*l!il;:fcUT*>;:&:g4 0 0 n m JU T IC ?B JR @ ;*: £ jj; 
L/ » & 3£ ^ ffl'J <Z> 4X 38 (1 ^ fll IC fc l\ T 4 5 0 nmftifi£T-3IJiL/T 

OTto :o:iK. c: ammo*?- v 2; in commits to t it 

jKS3 5 0 7^1 4 5 0 nm(DU-tf-3t'S^g^WUv C tl~£ H M fi*J IC 

<HJ£0y 6 - 2 :X5 l y;Ufe^©iH3t14> 
15 <t^^ 9 . {tm 5* 1 9 . <b^5t 2 3 . fcifSxt 3 4 . {fc ^ 5* 3 6. \t*£ 



WO 01/40382 



43 



PCT/JP00/08298 



1 5mgtTFP3m KlBA, £ 6 IC . ft It ft. & MM <t U T , 51 fT CD 
3t IHIi fit f* IC ffl t\ t> tl T ^ -5 <t ^ ^ 6 2 T a $ ti S — hoy-/7i; JU 

^ <D & * aaiCLfc^oT. ffiJgLfc*>'^*S*5 (5cmX5cm) 05 
5 /* Si 'v iS j£ £ — ^SiSTL, Sffi^l , 2 0 0 r pmTl ft 131 Ial $& £ -& 

ft ^ xt 6 2 : 




zntm&m (t 0 ) $ist,fc^. x««;5 o ow + t;>7>^*^7 

c mUT/t&g'sBS U, Sffi^/S® U 6 , + -fe y > ^ > Z? 

'v2 5ft|IS5S3fcLfco -5" <£> & * H-SlCv tg 4 0 0 nml:£|^3tiSi§ 
* (T) $Sg;U£L. -tl6(D3t®ig^TS^T 0 ^r^^ 'J 
15 ^ICSfciM'sftAUT^^y ^6K<D£ift$ (%) * ft » U & . fif f? L 

tt£ 1 : 

100 - T 

= x 100 

100 - To 



WO 01/40382 



44 PCT/JPOO/08298 



m 2 : 





&mn&m (%) 


WJ J J Li I.3L l*Jt Of AlU 




9 


91.1 


AA ft 


19 


76.0 


45.9 


te^st 23 


96.6 


45.6 


fl:^5£ 34 


90.0 


86.1 


te^sS 36 


99.9 


99.0 


fl^ss 38 


93.4 


30.0 


|fc^5£ 40 


97.6 


96.0 


fl^st 44 


87.1 


61.0 



2 5 «"H©«*lC«fc z> Tl* 7 0 %<DX?- U JUfefii *>« ^{b L . IS *J] 
7- U ;Ufe*#B3fcC J: o TBfkT* C £fc< eft 6 05*5 

10 oTU<5. 

0t«S0« 7 : jtlB»IRff 

T F P ^XflSffJH £ l/Tft*a 8 . <b^xt9, fbS*xt 1 9. <b^5*2 
3 . fb^xt 3 4 . *b^3t 3 6 , fc^SC 3 8 , *b ^ it 4 0 X tffb ^ it 4 4 

is oufn^Tgsn^cciB^ro^^u^fei^igia . o%( w /w) 
5 ic ad » $e>ic t ux^b^it 6 2 $ 

-HPVftt^SfiSO. 3 5% ( w / w ) JC £ -5 «fc ? fc AD L . 



WO 01/40382 




PCT/JPOO/08298 



zmMfeis * \* ? v & tom^ffiwiiE^&tfiz k ^ v t> jslz* -t * $ - <o m 

^=KS*6 2cm) (DM-S'slHie^^U. KISLT)|S 2 0 0 n 

5 mOlElig^rJBjaL^o S |g £ 1 0 0 n m©g$ |;ft5J; 

io *0y<z>#iEiiJ«teii. ornt. 36^;g« 4 5 0 n m jut® \s-+f- 
i^^ffloicici^T^iwstni. a*n* is&tf ^?sit *B*ig 

mm±(omm ^mtst 

4 0 0 n mJUTICi!fi]K@*£WU. 4 0 0 n m#ifi<E>nT£!ft£||Mft|;; 

fteanti*. *<t*w«$. femu--tf-. ^n^st. yyy^ 

»f y ;Ufe^£#A,T£: U , <fc LTiftl 4 5 0 nm«T 

25 to \s -V-ltzm US - ©3£0,8O#fEiI8E#l£. ft US JR ffl £ U T * U * 
^ > ^ £ ffi U . tfi6 3 5 nmXU 6 5 0 n m © U — If - ft |C <fc y # 



WO 01/40382 



46 



U » £ tf h £ J: y /Jx S & K ^ y ^ t" v 9- T iti S m lz B fit T & C £ ifi 

y y ict if fcy . »ihitt4> <h«t y . *easi«« 

s £ r * n b « a 1$ m en -c * s x & # & « . 

10 Hfb$*£*s*s-&*ia*asr*c©*iwo*aicj: y . mii 



WO 01/40382 




PCT/JP00/08298 



Sb 3£ £> S5 IS 
1. — J&fC 1 T* $ tt<5 ^f 1 U JUfe^c 

Ri 
l 

( cp,— C=CH— 0> 2 ) Xn 

* tt ^ * ^ -r . * 2 itvzwmiLtemmm&mi, . ttieosfiati: 
Jtt fis gut * 31 S , i-f;n. 7->*i. /\ny>sxu<>7;i4i 

-^tl t> ©Ha/ft fit BHfcTK^S. x— f Jt'iStfJyJUligaiSf 
-ttSC 2 : 




I 

R 2 



5 



10 



WO 01/40382 



48 



PCT/JP00/08298 



1 0 



? 3 
N 



i 

R 2 



text 5 : 



(SO- 



N + 

I 

R 2 



-text 6 : 

o 



R 2 -N 



-text 7 



H3C CH3 




I 

R 2 

-text 8 : 

I 

R 2 

-text 2 75 M -text 7*fflDT, Att#^itXtt^^xt(D^#^gU 
«fcUo -text 2 75M — fiSit 7 IC O T , A & W £ U & l\ i§ ^ fc (i . ^ <D 



WO 01/40382 



49 



PCT/JP00/08298 



-test s i;t. r , nmtttsimitfrmmz. r , i* * sit m ^ 

7 >=E — £Alg£ff2jiltU-CO"5f§3K©iEB3§ i IS lc IE §J <& * 'J Jl/ fe fit „ 
iEiam 1 ^X(im2JliclEito^5 1| j;ufeSl e 

4. ;ft^4 0 0 nmJUTfCI>aiR@^:$:WrSlf^05iEa^l]S. $2 

5. # IC fc O T ;& ^ 4 5 0 n m 1UT <D^I & 3t £ ft g ft IC «* iR "T 
^It^OlEffl^ 1 3S. SB 2 Jg. ^3^X(i^4JllClEKroX5 L UJUfe^. 

15 7. is^roSHm i jit* mss 5 m<D u-rtiaMciEts©*^ v ;i>fest t 

8. ffimnmrnm i jst5mss 5 no u-rnawc is mox^ v ju&m t 

<hfcic. jgl:©i!iii3t1£3fe^SJ£l X li*ISfc# A, "OS: £ IS * ©IE IB & 6 ffi 
20 XliJg 7 JSJcfEtSOttiSiRSJ. 

9. BlIIttJiilCfcOTjfcg 4 5 0 n m £JLT (D r>I Ult IZ SS^WTSIS 

^osisen, ^73Sxii^8JHciets©3teBiRsij. 

25 ii. fEUJf (cfe OT. IS3jc(DiSiim l JS7*S?g 5 310 H ICIBK 
©7f yAfe*tit»C. "T^3tfC^g^Wr-5ffeODW8lfe^<t^«!l* 



WO 01/40382 



PCT/JP00/08298 



ft ;K © IS || 1 OJSXIimi 1 H IC IE Host 12 
5 1 3. m&ltL LT»I4 5 0 nmJUT©U--y-'-3t£ffll\&|f3R<Dt& 

-fiSzt 9 : 

Ri 
I 

CH 2 

— teat 1 0 : 
<t> 2 — CHO 



WO 01/40382 




PCT/JP00/08298 



1/2 

1 .000 n 



it 



0.000 i 




250 



400 



600 



WL :g(nm) 

m 2 



800 



0.500 




THIS PAGE BLANK (usfto) 



WO 01/40382 



2/2 

m 3 i 



PCT/JPOO/08298 



1.000 



ft 



0.000 




250 





f 542 nm | i 



400 



i& g(nm) 



1 

600 



800 



THIS PAGE BLANK (uspto) 



INTERNATIONAL 


Karch REPORT 


Intetnaoiin application No. 






PCT/JP00/08298 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C09B23/00, G11B7/24, B41M5/26 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C09B23/00, G11B7/24, B41M5/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS ( STN) , REGISTRY ( STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


MP, 10-324065, A (Fuji Photo Film Co., Ltd.), 
08 December, 1998 (08.12.98) (Family: none) 


1-14 


X 
A 


JP, 6-134291, A (Casio Computer Co, Ltd.), 
17 May, 1994 (17.05.94) (Family: none) 


1-4, 14 
5-13 


X 


JP, 61-137774, A (Canon Inc.), 

25 June, 1986 (25.06.86) (Family: none) 


1-14 


X 


JP, 56-15485, A (Gakkou Houjin Tokyo Denki University) , 
10 April, 1981 (10.04.81) (Family: none) 


1-14 


X 
A 


*EP, 68876, Al (EASTMAN KODAK COMPANY), 

05 January, 1983 (05.01.83) 

6 JP, 58-17164, A & US, 4577024, A 


1-8, 14 
9-13 


X 


"*GB, 2149930, A (Canon Kabushiki Kaisha) , 
19 June, 1985 (19.06.85) 
& JP, 4-27959, B2 & US, 4766047, A 


1-14 



r~| Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 
"A" document defining the general state of the ait which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

M L n document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T" later document published after the international tiling date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

M Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&* document member of the same patent family 



Date of the actual completion of the international search 
06 April, 2001 (06.04.01) 


Date of mailing of the international search report 
17 April, 2001 (17.04.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



4 



W IS PAGE BLANKS 



